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ABSTRACT: Blue green microalga Spirulina is palatable and accepted by World Health 
Organization as super food.  In present study Spirulina platentis was isolated and purified 
from the sample collected from Korangi creek, Karachi Pakistan and explored for biomass 
production. The nutritive medium Zarrouk, Bold basal and   BG-11 were used for the 
culture of Spirulina. yield in terms of dried mass (g/l) was maximum in Zarrouk medium. 
To study the maximum yield in Zarrouk medium it was further analyzed for various 
physical and chemical parameters. The best growth was found at pH 9, temperature 30 ͦC, 
NaNO3 2.5 gm and trace metal solution 1.5ml/l. 
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INTRODUCTION 
 
Spirulina is a member of blue green algae ubiquitously found in alkaline waters. The 
old Aztec inhabitants used to filter this plant in bulk and consumed it as food and were also 
sold as dried cake-type in markets. Afterwards studies upon Spirulina recognize it as 
“wonderful future food source” (Sasson, 1997). 
Spirulina contains 55-75% proteins, 5-6% lipids, vitamins (B1, B2, B3, B6, B9, B12, C, 
D and E) and minerals like potassium, calcium, copper, chromium, iron, magnesium, 
manganese, phosphorus, selenium, sodium and zinc along with phyto-pigments which 
makes it supper food (Allen and Gillespie 2001).The  nutraceutical  attributes of Spirulina 
are rich in antioxidants, anti anaemic  and  can be used as health tonic which boosts immune 
systems of a person and  regardless of age it can be taken by everyone (Khan et al 2005; 
Belay 2008). 
For the mass production of Spirulina the open ponds and raceways are common 
practice at large scale whereas cultural practices at small scale are utilizes by women and 
youth for their livelihood (Edwards, 2012). Maximum biomass is achievable though 
optimization of species in different medium (Allen 1973). 
 
MATERIALS AND METHOD 
 
Spirulina was isolated, identified and purified in accordance to the published methods 
(Stein 1973; Prescott 1978) and biomass production was obtained through the method 
described in AOAC, (2000). Three types of culturing medium were prepared for the 
production of Spirulina, that is, BG-11 medium (Rippka et al 1979), Zarrouk’s medium, 
ZM (Zarrouk, 1966) and Bold basal medium (Bischoff and Bold 1963; Nichols and Bold 
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1965). All the experiment repeated thrice and statistical calculations were made through 
SPS software. 
 
Fig. 1. Production of Spirulina biomass, Z= Zarrouk’s, B= BG11 and BB= Bold Basal 
medium. 
 
Fig. 2. Characteristic feature of Spirulina growth, Z= Zarrouk’s, B= BG11 and BB= Bold 
Basal medium. 
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RESULTS AND DISCUSSION 
 
Spirulina is a photosynthetic microalgae and absorb the nutrition from surrounding 
liquid environment. Zarrouk’s medium was found to be the most suitable   media for the 
growth of isolated S. platentis strain (Fig.1). Zarrouk’s medium is commonly used for 
microalga culture and is considered as the most suitable media for the growth of many 
marine microalgae (Habib et al 2008). Specific characters related to the growth of the 
culture included the spiral number, length and dry weight. In the present study the above 
characteristics of cultured Spirulina were taken into account and on the 15th day of the 
culture, Zarrouk’s media was observed to be the most suitable nutrient media for the growth 
of S. platentis as compared to other two media, BG-11 and Bold basal (Fig. 2). Thus, 
Zarrouk’s media was further analyzed   for optimum growth in various physical and 
chemical parameters. Spirulina is inhabitant of alkaline environment thus it was subjected 
to pH from 7-11 and pH 9 was found to be the optima for maximum growth in the present 
study (Fig.3). Pandey et al (2010) have also reported similar pH range for Spirulina culture 
as in the present study. Time retention for maximum yield was fifteen days (Fig.4), after 
this period there was no significant increase in biomass.  Temperature effects the uptake of 
nutrients by microalgae, thus temperature rise and fall beyond a certain range put culture 
in a stressed state and microorganisms tends to behave in a different way to minimize this 
change (Murugan and Radhamadhavan 2010).  
The optimum temperature of isolated strainwas found to be 30oC (Fig. 5). Nitrogen 
source and trace metal concentration in medium are limiting factors for the growth of 
Spirulina (Chouhan et al 2013; Koru 2009) and in present study the maximum growth in 
NaNO3 and trace metal solution was found at 2.5% and 1.5%, respectively (Fig.6 and 
Fig.7). 
 
Fig. 3. pH optimization of spirulina biomass production. 
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Fig. 4. Time duration optimization of spirulina biomass production. 
 
Fig. 5. Temperatute optimization of spirulina biomass production. 
 
The isolated native strain of S. platentis was found to yield maximum production in 
relation to qualitative characteristic features of growth in the Zarrouk’s medium. Therefore, 
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this strain of S. platentis can be utilized for the mass culture in outdoor open ponds, as it 
has proved to be a potential strain at lab scale. 
Fig. 6. NaNO3 optimization of spirulina biomass production. 
 
Fig. 7. Trace metal solution optimization of spirulina biomass production. 
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